Predatory sharks contribute to healthy coral reef ecosystems; however their populations are declining. This paper explores some of the important social factors affecting shark conservation outcomes in Belize through a qualitative analysis of the shark-related activities, attitudes and perceptions among local stakeholders and their perceived relative ability to influence shark conservation policies. Drawing on key informant interviews and focus groups, respondents suggested that considerable demand for shark meat originates from markets in Mexico, Guatemala and Honduras, especially during Lent, driving larger-scale shark fishing operations within Belize waters. Different stakeholders reported a wide range of uses for shark products, and reported diverging perceptions concerning the status and value of shark populations in Belize, with conflicting attitudes towards their conservation. Such conflicting perceptions among stakeholders can pose a serious challenge to sustainable shark conservation and management, and ultimately undermine collaborative governance objectives. Belize shark conservation issues likely need to be addressed at the scale of the Mesoamerican Barrier Reef, perhaps by taking a transboundary approach that better accounts for the roles and responsibilities of stakeholders from Belize, Mexico, Guatemala and Honduras.
Introduction
Predatory sharks feed on the animals below them in the food web and play an important role in maintaining healthy marine ecosystems [1, 2] , and ensuring the resilience of coral reefs [1, [3] [4] [5] . There is increasing scientific concern over the fishing of sharks and rays [6] [7] [8] , which has made them "among the most valuable and vulnerable species in the sea" [9] . Sharks have biological traits, such as taking a long time to reach sexual maturity, long gestation period, carrying few young, and a long life span that make them especially vulnerable to overfishing [10, 11] . There are now a wealth of studies showing worldwide declines in multiple shark species, both coastal and oceanic, including local extinctions [2, 7, 9, [12] [13] [14] [15] and near extinctions [16, 17] . As a result, the protection of sharks and rays is a recognized priority in international marine conservation [5, [18] [19] [20] [21] [22] [23] .
Declines in shark populations have been attributed to over-harvesting (resulting from directed and undirected catches) and by-catch [19, 22] . The global ocean is estimated to have experienced a 90% loss of large predatory fish, while the Gulf of Thailand alone "lost 60% of large finfish, sharks and skates during the first five years of industrialized trawl fishing" [8] .
Science and policy gaps have been identified as a major challenge to sustainable shark conservation [23] , with a lack of synthesis on shark movement, habitat and partitioning data often limiting conservation and management strategies [22] . A major political and organizational challenge is the transboundary nature of shark migration throughout their life stages, requiring collaboration across national boundaries [22, 24] . The need for unilateral, bilateral and multilateral action has often been identified [19, 20, 22, 24, 25] but remain a serious political gap (see [26] for details on the coordination of governance, conservation and management of shared-stocks and living resources). In 1999, the Food and Agriculture Organization of the United Nations (FAO) released the International Plan of Action for the Conservation and Management of Sharks (FAO-IPOA-Sharks [18] ) as an international mechanism to promote national shark conservation and management. However, as reported in 2011 by Techera and Klein [23] this is a voluntary international instrument with many nations either not adopting it [2] , not developing and implementing their shark plans [27] or not adequately reporting their shark landings [5] .
Researchers, governments and conservationists agree that the management of sharks is challenging but a priority [5, 11] . Despite a growing number of conservation initiatives, Illegal, Unreported and Unregulated (IUU) fishing remains a major issue [28, 29] and marine protected areas and shark sanctuaries do not necessarily translate into compliance [28, 30] . Social non-acceptance also poses a serious challenge to successful shark conservation and management [30] [31] [32] [33] [34] , and can potentially accentuate their decline if not addressed [35] [36] [37] . There is now a recognized need to understand how different communities relate to sharks and then consider these relationships in marine policies [23, 38] . Different stakeholders, their values, interests and power relations are also likely to have a significant impact on shark conservation outcomes and need to be understood [39] [40] [41] .
Shark Conservation in Belize
Belize is home to the Mesoamerican Barrier Reef (alternatively called the Belize Barrier Reef or Belize Coral Barrier), the second largest reef system in the world and a World Heritage Site [42] . This reef sustains the livelihoods of many coastal communities in Belize and is a major asset to the country [43] . The reef also harbors "one of the most diverse reef ecosystems in the world, with all the main types of reef represented" [44] and is home to many threatened and endangered species of shark [45] . Research on sharks is relatively recent in Belize. In the last two decades, long-term population studies have contributed to the understanding of the local shark populations, habitat preferences and behavioral patterns for the Caribbean reef shark (Carcharhinus perezi) and the Nurse shark (Ginglymostoma cirratum) [46, 47] . Some of this local research has assisted in the listing of the Caribbean reef shark on the International Union for the Conservation of Nature (IUCN) Red List of Threatened Species [48] . According to the IUCN, at least 16 predatory shark species have their distribution on the Belize reef and appear on the Red List of Threatened species (IUCN Red List website accessed 26 October 2019 [49] . At the same time, sharks are being heavily fished in Belize waters without strong protecting laws, except in the case of the Whale shark (Rhincodon typus) [48, 50] , and more recently in 2011 [51] the Nurse shark (Ginglymostoma cirratum) (Regulation 26:02 to 26:07) which are both protected species.
This paper explores some of the complex social factors affecting sustainable shark conservation outcomes in Belize, using (to the extent possible) the words and stories of stakeholders concerning their shark-related activities, attitudes and perceptions, as well as their perceptions of the other stakeholders involved in shark management. The results highlight some of the political complexities associated with formally protecting sharks in Belize, offering insights into the relationships between sharks and traditional livelihoods, social customs and the role of communities in sustainable natural resource management. Conflicting viewpoints are identified within and between stakeholder groups, potentially leading to feelings of social alienation and resulting in non-compliance with shark conservation initiatives, irrespective of the urgency of scientific call for action [52, 53] . In what follows we provide an overview of different social issues associated with shark conservation in Belize. We then contrast and compare the self-reported shark-related use activities, attitudes and perceptions among different stakeholder groups and consider their relative ability to influence shark conservation policies to help inform management and policy.
Methods
This research followed an exploratory case study research design, using grounded theory methods such as constant comparison and pattern matching to analyze and interpret qualitative data [54] [55] [56] . Case study research is considered the preferred approach when the investigator has little control over events, and when the focus is on contemporary phenomenon operating within a 'real-life' context [56] . Grounded theory provided a systematic approach to discovering substantive theory from qualitative data while providing a more in-depth understanding of the complex policy challenge [54, 57] . Our research questions focused on shark and shark fisheries issues within Belizean waters. We acknowledge that Belize also has vessels flying the Belizean flags that operate on the high seas [58] , but this was beyond the scope of our research. We also focused only on predatory shark species and not all elasmobranch that may be relevant to conservation and management policy.
Study Location
The Mesoamerican Barrier Reef extends from Mexico in the north to Guatemala and Honduras in the south [42] . The majority of the reef lies in the jurisdiction of Belize, bordered by the Caribbean Sea to the east. Due to its location in Central America and the Caribbean Sea, Belize has a diversity of cultures and traditions. Ethnic communities include the Garifuna, the Creole, the Maya, the Mestizo (Spanish/Latino), Mennonites, East Indians, East Asians and expatriates. Data for our case study were collected predominantly in Punta Gorda town and Placencia village ( Figure 1 ). These sites were selected due to the presence of diverse stakeholder groups and interests (recognizing that most government departments are in Belize City), the proximity to the reef (both are gateways to important marine reserves and fishing grounds), and their cultural diversity (Punta Gorda is mainly a Maya and Garifuna community while Placencia is predominantly Creole in origins). 
Methods
This research followed an exploratory case study research design, using grounded theory methods such as constant comparison and pattern matching to analyze and interpret qualitative data [54] [55] [56] . Case study research is considered the preferred approach when the investigator has little control over events, and when the focus is on contemporary phenomenon operating within a 'reallife' context [56] . Grounded theory provided a systematic approach to discovering substantive theory from qualitative data while providing a more in-depth understanding of the complex policy challenge [54, 57] . Our research questions focused on shark and shark fisheries issues within Belizean waters. We acknowledge that Belize also has vessels flying the Belizean flags that operate on the high seas [58] , but this was beyond the scope of our research. We also focused only on predatory shark species and not all elasmobranch that may be relevant to conservation and management policy.
Study Location
The Mesoamerican Barrier Reef extends from Mexico in the north to Guatemala and Honduras in the south [42] . The majority of the reef lies in the jurisdiction of Belize, bordered by the Caribbean Sea to the east. Due to its location in Central America and the Caribbean Sea, Belize has a diversity of cultures and traditions. Ethnic communities include the Garifuna, the Creole, the Maya, the Mestizo (Spanish/Latino), Mennonites, East Indians, East Asians and expatriates. Data for our case study were collected predominantly in Punta Gorda town and Placencia village ( Figure 1 ). These sites were selected due to the presence of diverse stakeholder groups and interests (recognizing that most government departments are in Belize City), the proximity to the reef (both are gateways to important marine reserves and fishing grounds), and their cultural diversity (Punta Gorda is mainly a Maya and Garifuna community while Placencia is predominantly Creole in origins). There are important cultural differences between our study sites, with different religious beliefs, food habits and customs evident. There are important cultural differences between our study sites, with different religious beliefs, food habits and customs evident.
Punta Gorda is the major town located in the southernmost district of Toledo ( Figure 1 ). The south is the least developed part of Belize, diverse ethnically and an area where tourism is taking off [59, 60] . Port Honduras Marine Reserve, the Snake Cayes and the Sapodilla Cayes Marine Reserve are all accessible from Punta Gorda. The town is primarily home to Maya and Garifuna People [61] , with an increasing Chinese community and recently a growing expatriate community from the USA, Canada and Europe. Garifuna People have their own religious beliefs and speak the Garifuna language. Most also speak English, or the local Belize Kriol.
Placencia, further north in the Stann Creek district, is located along the Placencia peninsula. The reef there is located closer than in Punta Gorda, where the major tourist attractions of Laughing Bird Caye National Park and the Gladden Spit and Silk Cayes Marine Reserve are quickly accessible by boat. Placencia has seen tourism rapidly increase since the 1980s [62] ) and the village continues to change with expatriate numbers generally increasing. Placencia is predominantly a Creole village [59, 61] , another major culture in Belize with different food, habits and customs than Garifuna People, with an increasing Chinese and expatriate community.
Data Collection
Qualitative data were collected between May and August 2011 through key informant interviews [63] , informal participant observations [64] , focus groups [65, 66] and document analysis [67] . Informed consent was obtained from all participants prior to data collection using signed consent forms detailing the purpose of the study, the rights of participants, including their right to withdraw from the study at any time without consequence, and the roles and responsibilities of the researchers, including the contact information for McGill's Research Ethics Officer. Data were collected primarily through semi-structured, face-to-face interviews with key informants, initially selected purposively [56, 68, 69] and then through snowball sampling [70] . A pre-test of our interview guide was conducted with non-participating stakeholders to verify comprehension and to minimize bias.
Key informants were purposively selected from six predetermined shark-related stakeholder groups: (1) Government, (2) fishers, (3) restaurant, (4) non-governmental organizations (NGOs); (5) tourism sector and (6) academics and scientists. Formal face-to-face, semi-structured interviews were the primary means of data collection (see Table 1 ). Questions were allowed to evolve with the interviews. The interview guide included brief demographic information on respondents and their family members followed by closed and open-ended questions to stimulate reflection on shark-related issues [57] . In total, 38 semi-structured interviews were conducted in Placencia, Punta Gorda, Belize City and Independence. Three focus groups were held once the interviews were completed: two with all stakeholder groups invited (one each in Placencia and Punta Gorda) and one with only fishers in Punta Gorda. Table 2 presents a summary of the focus group participant profile. These focus groups allowed open discussion on the emerging findings from the interviews and provided new information. This served to triangulate our data and strengthen the trustworthiness of our results [71] . Document analysis (including media, public reports, government documents, etc.) and informal observations (e.g., at local fish markets and cooperatives) were also used to triangulate the data collected through interviews and focus groups. 
Data Analysis
Interviews and focus groups were recorded and fully transcribed. The transcription retained the interviewees' exact words, whether grammatically correct or not, and were written mostly in Belizean Kriol-the language used in most interviews, but also in English and Spanish. Expressions and pauses were also transcribed. This allows the mood of the interview to be captured. Rubin and Rubin [63] refer to this as "precise transcription" which adds 'flavor' to the narrative. Each interview transcript was then manually coded using the computer software MAXQDA 10. Coding is a dynamic process to reduce or 'distill data' [57] and to sort patterns which enabled us to derive categories without forcing the data [54] . This process involved recursive and continuous coding and memo writing while analyzing the qualitative data [57] . Content analysis of documents (e.g., news reports and government documents) was used to supplement and validate the information gathered through our interviews and focus groups where possible [56] . Following [72] , we present our results based on the responses of participants as follows: the words "generally", "many", "most", "often", "the majority" indicate >50% of the relevant respondent group; the words "some", "a few" and "a number of" indicate response from 10% to 50% of the sample; and (c) "all" and "one" were also used occasionally.
Stakeholder Analysis [69] was also applied to our qualitative data to better understand how the stakeholders perceived their role in policy-making relative to others [39, 71, 73] . Based on the emergent themes and categories obtained, we ranked the stakeholders according to their interests in shark protection and their perceived relative influence on policy-design in Belize. Stakeholder position reflected the general interest of the stakeholder group towards shark conservation policy and fell under the following spectrum ladder: opposed, moderately opposed, neutral, moderately support or support. A stakeholder's position on the spectrum was determined by compiling the self-reported position of the key informant with the indirect information gathered from other stakeholders.
It is important to note that our analysis was conducted within a limited time frame, providing only a 'snapshot' of the situation at a particular time. We recognize that the stakeholder landscape is not stable and that the views and perspectives reported can change quickly due to internal or external factors, as can the perceived position of the stakeholders in policy [74, 75] . Further, while we categorized the interests and influence of stakeholder 'groups' to facilitate analysis, in reality, these groups are not mutually exclusive [39] .
This research was conducted as part of the lead author's M.Sc. Thesis degree at McGill University. All field research protocols were reviewed and approved by the McGill University Research Ethics Board (REB File #: 959-0311) prior to data collection. The project also received a local research permit from the Belize Fisheries Department (#000036-11).
Results
Respondents understood the term 'shark' differently: Some included whale sharks with predator sharks, others differentiated between reef and whale sharks. In most cases, it was necessary for the researchers to clarify and make the distinction depending on the question being asked. Table 3 presents a summary of the results using direct quotes.
Perceptions Concerning Shark Conservation and Management

Shark Use in Belize
More than half of our respondents stated that Belizeans do not generally consume sharks. According to a government official: "it's not a topic we usually discuss [eating sharks]. [ . . . ] We don't eat shark unless we eat panades. As well, that's limited, the use is limited, quite limited." Most respondents explained that sharks are mainly consumed as panades, a deep-fried, bite-sized corn dough stuffed with seasoned ground fish. Three panades usually sell for one dollar Belize (0.50 USD) from street carts or snack shacks. Practicality is one reason that emerged for using shark meat because there are no bones to clean out. Local shark consumption was reported as being mainly a function of bycatch. A Fisheries Department officer confirmed: "we're not used to seeing a lot of sharks on the market". Both authors happened to observed shark for sale in local fish markets while conducting the research ( Figure 2 ). More than half of our respondents stated that Belizeans do not generally consume sharks. According to a government official: "it's not a topic we usually discuss [eating sharks]. […] We don't eat shark unless we eat panades. As well, that's limited, the use is limited, quite limited." Most respondents explained that sharks are mainly consumed as panades, a deep-fried, bite-sized corn dough stuffed with seasoned ground fish. Three panades usually sell for one dollar Belize (0.50 USD) from street carts or snack shacks. Practicality is one reason that emerged for using shark meat because there are no bones to clean out. Local shark consumption was reported as being mainly a function of bycatch. A Fisheries Department officer confirmed: "we're not used to seeing a lot of sharks on the market". Both authors happened to observed shark for sale in local fish markets while conducting the research ( Figure 2 ). 
Local consumption of shark products
Negative "[panades] that's one of the main uses of shark, [ . . . ] they don't buy shark for example a shark fillet [ . . . ] they don't consume that." Government "every now and again they might catch a Hammerhead in a gillnet for example, which is an accidental catch and I do know that, I saw one in the market last week. However, that's the first time I ever seen a shark, hammerhead anyway in the market here and it's not common thing" Tourism operator Positive "shark is good for medicine, it's good for the shark oil. [ . . . ] They use the liver a lot, and I think that's bad thing for the people to want to protect the shark because by doing that, they have to give up natural medicine and go to doctor and half the old people don't believe in doctors." Fisher "if the people know how to clean it, then you can't tell the difference." Fisher "hammerhead and they were selling the fins and I also have seen fins in the Chinese stores here." Tourism operator Positive "well certainly there is less, I remember as a kid growing up in the Sapodilla Cayes, every evening, you would see the sharks coming into the reef and you would just see their dorsal fin and so, and it was a part of your evening ritual, you would just sit on the beach and watch them come in, sometimes you'd set a line and catch them . . . Obviously you don't see them anymore, so you know that there is a lot less than there were." Government "I used to pull long lines fishing for sharks but that was outside the reef, but from my time to now, shark is depleting real fast." Fisher "I could stand on the Punta Gorda pier and see 8 foot sharks swimming. [ . . . ], loads and loads and loads and, not anymore. [ . . . ] in '72 the fishing pressure was heavy back then and it went right through the 80s immensely heavy and that's when they were decimated". NGO "they used to catch, come in with big shark and big turtle have them tie up under the coconut tree down by the co-op, I see it when I meh a lee boy, now we noh see, don't see the shark no more." Tourism operator 
Shark conservation
Negative "I wouldn't say no, I would say we have to study it [ . . . ] because they are closing down a lot of the fisheries and without any expertise [ . . . ] I think they're abusing us, because these laws can easily be made, and it's not made for a specific time, without any proper studies, and it's not fair [ . . . ] the fishermen must find their way of making their living, so you have to have a balance". Fisher "to say fully quit shark fishing, I think it's too early to think it, give us a chance and let's see ok, if you tag 500, then we know we have you know, something to work on, just not by [ . . . ] telling us oh the shark are declining." Fisher "they're not fishing sharks, they're fishing other species, they're obviously a bit of a menace, cause they will bite their catch in half as they're pulling it in". Undecided "well before you can do that you have to get the science, you know I mean we are a little bit tired of people coming and telling us to conserve this that and they don't have any scientific data or basis to back up why." Government "my position is that if the data is showing that populations of sharks anywhere is declining [ . . . ], we put in place mechanisms that will ensure that their populations will return [ . . . ] I think we can't just protect it and protect it forever, we have to protect it, collect the data that support the reason for its protection and then there must be a time when we could allow people to do what they traditionally are doing." Government "I think there should be a lot of discussion and come up [ . . . ] something that that makes the fishermen, and the tourism, people involved in tourism, um, equally happy you know? [ . . . ] Instead of saying no you can't touch the sharks, because then, it would also create a problem". Tourism operator The smell of shark, and that it is often salt-preserved when processed, emerged as the primary reasons why some interviewed Belizeans reported not eating shark. The thought of eating sharks to many of these respondents manifested facial expressions of disgust due to the smell: "I cannot even eat sharks, the smell fieou!" described a fisherman and tour guide from Placencia. Another reason reported was that they don't need to eat salt-preserved fish (often shark), as a senior fisher explained: "they (neighboring countries) have to preserve the shark with salt, and Belizeans have gotten away from eating fish preserved with salt now, they want to eat fresh fish." This practice would have originated when ice and coolers were not readily available. The practice was largely abandoned in Belize; however it has remained in the other countries surrounding the Mesoamerican Barrier Reef.
In contrast, culture and taste emerged as reasons why some Belizeans enjoyed eating sharks. When asked whether sharks were considered to be a part of the Belize culture or diet, a Placencia fisher explained that "in Seine Bight yes, but not here. In Seine Bight you can sell a shark in less than 5 min." Seine Bight is predominantly a Garifuna village along the Placencia peninsula. Some respondents enjoyed eating shark because of its unique taste once cooked. The Chinese community living in Belize was also identified as consuming sharks. Some respondents speculated that shark meat might be used to mimic that of other fish species in demand. Fish mimicry was a controversial topic during our interviews [76, 77] in July 2011 after researchers from the USA found that the fish sold at Belize markets, grocery stores and to restaurants were often mislabeled as snapper or grouper [78] .
Medicinal use of shark products was another reported value, particularly for older generations of Belizeans. Shark oil was considered a multi-purpose remedy at a time when pharmacies were not common. A respondent reflected on his youth: "when we were kids I guess there was less access to pharmacies, so shark oil was thought to be good for almost any sickness you could find. I remember they used to give it to us as kids for asthma". Shark oil is still used as medicine by many people in Belize.
International Use of Sharks Caught in Belize
Our respondents explained that Belizean-caught sharks were consumed mainly in the three neighboring countries of Mexico, Guatemala and Honduras, described as being an important part of their culture, traditions, and religion, with the popularity of eating salt-preserved fish and food preferences related to the Roman Catholic Lenten season considered key drivers. Livingston and Puerto Barrios, two coastal towns in Guatemala that are quickly accessible by boat from Punta Gorda (see Figure 1 ), were reported as selling sharks caught in Belize. "They shift them deep in Guatemala City [ . . . ] last time I went to Livingston I went to an area, it was on the dock, there were so many Nurse sharks, just the fillet on the docs, bags and bags of Nurse sharks there".
Belizean fishers expressed frustration because of the blame they felt they received for the activities of foreign fishers in Belize: "they have a bigger population, the fish can be transported way back in the inland because it's brine [ . . . ] but again, they've been blaming us." Foreign fishers from the neighboring countries were described as entering Belize waters and fishing sharks for months at a time, especially prior and during Lent. This was strongly supported by the majority of our respondents: "we know that a lot of Guatemalans live off the money they make from between October and March, April, you know the salted fish and the shark fin are key to their economy so they would bring as much nets as they can". Questioning the legal status of these foreign fishers emerged as another major theme in the interviews and focus groups across all stakeholder groups. A complex mixture of legal and illegal shark fishing activity was described by our respondents (see Table 3 ). There was also a perceived demand for shark fins from the growing Asian community in the region. Respondents described a market for shark products in the region, where residents in the Asian community reportedly exported fins to Asia. Our research did not validate the nature or extent of such a market beyond the interview data.
Shark Population Trends
Our respondents reported mixed and contradicting views regarding shark population abundance in Belize. A number of stakeholders from our different stakeholder groups recalled larger shark sizes and greater numbers of sharks in the area 30 to 40 years ago. A former Minister of Fisheries supported this view: "way back maybe in the '70s. A lot of big sharks used to be landed right here in PG." Out on the barrier reef, but still in the area of Punta Gorda, the same observations were reported (see Table 3 ). Further up the coast, stakeholders in Placencia also described a decline in shark populations. As an alternative explanation to a population decline, some respondents felt that sharks might be migrating away from an area. In doing so, it would appear as a decline. The depletion of fish prey stocks and abandoned chumming practices emerged as major themes to explain movement away from their usually seen places. Many respondents described chumming practices in Laughing Bird Caye National Park and around the Silk Cayes and how it would attract sharks, to the point that some referred to sharks as 'trained'. A sign prohibiting chumming is now visible on Laughing Bird Caye.
In contrast, some stakeholders had strong opinions about shark populations increasing, especially recently: "It got bigger [the population]. A hell lot more too [ . . . ] where we fish in Gladden Spit, there I know it's getting bigger" explained a young Placencia fisher in reference to the Gladden Spit and Silk Cayes Marine Reserve, an important fishing ground in Belize and known spawning aggregation for snapper species-shark prey. Fishers and non-fishers both reported seeing more sharks on the reef. At the government level, a Belize Fisheries Department officer summarized that the reports they obtained from stakeholders exemplify important gaps and challenges facing shark conservation in Belize: "there's a concern, mainly because we, we are lacking most of the landings information, [ . . . ] we have, I would say, anecdotal information that there has been a decline on shark but we do not have the data to back that up. [ . . . ] Fishers are telling us that this is not the case, that there's a lot of sharks out there you know. [ . . . ] we are lacking the human resources, financial resources [ . . . ] I think we need a more in-depth science."
Shark Conservation Measures
Sharks were strongly perceived as being a threat to the livelihoods of most fishers we interviewed. Snapper are a Belizean favorite, the most sought after fish species and among the most lucrative catch to fishers: "everybody likes snappers, it's still the favorite, I don't think that will change". Fishers and respondents in the tourism, government and NGO sectors repeatedly described the high competition with sharks for snapper. Most snapper fishers we interviewed would prefer to see no sharks in the oceans and insisted that their population has increased and that it's harder to catch snapper. A younger fisher from Placencia explained how she would feel if sharks were protected: "terrible, cause we won't get any fish". Fishers often reported bigger sharks, more aggressive behavior, and a decline in their catch, making their job harder (see Table 3 ).
Many fishers in our sample had held multiple sources of employment, with some working in the tourism industry (e.g., as tour guides, SCUBA instructors, boat captains) or in the non-government sector (e.g., rangers or park managers). Most respondents in this group continued to fish or revert to fishing for livelihood support when tourism was slow, or during the lucrative snapper and/or lobster and/or conch seasons. These fishers reported that sharks are important, but insisted that there should be a balance in their population, which they felt is not the case, generally describing too many sharks on the reef, and that sharks compete with their catch, particularly snapper, and therefore their livelihood. Some felt that no study had been done, and that the fishers were supposed to just accept what researchers tell them (see Table 3 ). A nationalized Guatemalan-Belizean fisher explained that if sharks show the need for protection he agrees, but since they reproduce, like any other marine product, that they should be allowed to fish them. He was in favor of sharks being protected to some extent, but said that researchers don't want them to fish sharks at all, and that traditional fishers were against this.
Numerous respondents believed that there was no scientific evidence of shark population decline, that they did not receive the results of shark-related research, and that they were dictated laws without supporting evidence. They described being opposed to a protection law not because they believed the resources were sustainable, but because of the ways in which they felt a protection policy would happen (Table 3 ). Following the theme that fishers felt uninformed on species populations, a few were neutral on shark conservation issues because they could not decide whether shark protection was needed, as this respondent from Placencia explained: "for me it's kind of touchy and the thing is because I'm not filled with enough scientific information" Others believed that there should be laws for some species only, as noted by this senior Placencia traditional fisher: "but shark is a big thing they need to decline, they need to decline sharks, just different species like the Hammerhead I don't think they should. Hammerhead we no gat lot."
Unlike many of the fishers we interviewed, tourist operators generally felt that sharks should be conserved. Many were sensitive to the ecological role of sharks and the consequences of their absence. Some respondents supported shark protection for future generations, while others were unsure about why sharks should be protected, even though they felt they should be. Sightings were considered important to tourists, some requesting to see specific species of sharks when booking a dive, as noted by this SCUBA instructor and former shark fisher: "if there's a decrease in a species it affects Belize because . . . this is the income in tourism, a lot of people demand specific sharks [ . . . ] some people come and they request, I want to see Hammerhead." These respondents associated shark sightings with a healthy reef, which is important to tourism: "sharks are very, very important, like I mentioned it's one of top predator, [ . . . ] they clean the reef, [ . . . ], they're the John Crow of the sea." Other respondents were unsure due to the fact that they did not know how their populations were doing and that there should be more discussions.
Influence of Stakeholders in Affecting Shark Conservation in Belize
Fishers were described as having a high degree of influence over policies from both their own point of view and the view of other stakeholders. Our respondents perceived fishers as being able to work regulations to their advantage and retract others that are deemed to challenge their livelihood. They were also seen as being able to influence the Belize Fisheries Department with their views of sharks. Fishers were seen as exerting considerable influence on the Fisheries Advisory Board, who represent them through fisher cooperatives, when advising the Belize Fisheries Department or during consultations for new policies and management strategies. When asked whether their opinions were acknowledged, a senior traditional fisher with training in marine biology explained: "oh yes! Fishermen have very strong opinions [laughing]". They have also been influential with their leadership establishing marine reserves in the country. A former NGO administrator and now government officer explained fishers' strong influence in politics: "Belize is a small country and because of the accessibility of our politicians, it means that fishermen have access to them and they are a lobby [ . . . ] they always have a chance to input into policies". This was also the view of our government respondents. A former Minister of Fisheries also explained the influence of the fisher cooperative "[..] they are the ones that actually control the sea and the policy of the sea, because they determine policy, they work along with the Fisheries Department, they sat on the Fisheries Advisory Board to the Minister, so whatever policy was made was made on that table with them as participants and they determine closed season, open seasons for conchs, for crayfish and that kind of thing."
Fishers were also seen as having an influence on the Belize Fisheries Department when it came to assessing shark abundance and any measures related to their conservation. Fisheries officers indicated that they were not sure about the current situation of shark fisheries in Belize or about their current population size. They also were uncertain about the quantity of sharks exported, receiving anecdotal information that they were declining in some areas, however fishers reported that there were too many. It was often mentioned that regulations were more easily passed when fishers were not in opposition. Examples included the protection of the Whale shark as this regulation may have advantaged the fishers though indirectly fighting illegal fishers from Guatemala and Honduras, through generating money for enforcement via tourism. More recently, local fishers had recommended that the Nurse shark be protected.
Although fishers were seen as having strong influence over policies, it was not clear how this was organized. Based on our interviews, we were able to identify the following subgroups: (1) Belize-born traditional fishers; (2) nationalized traditional fishers (often dual citizens of Honduras-Belize and Guatemala-Belize); (3) opportunistic fishers; and (4) fishers that move between various stakeholder groups. Among these subgroups, it appeared that traditional (small scale and local) fishers were well placed to protect their livelihood from opportunistic fishers. Despite this, the majority of traditional fishers we interviewed did not feel they had a high degree of influence in the socio-political system, mainly due to within-group division: "one of the problem I see with the fishermen especially here in Toledo, they are divided [ . . . ] they'll divide the fishermen and you know divide and conquer [ . . . ] it's a riot amongst themselves."
Many fishers in our sample described having no voice, being imposed laws that limit their livelihood, being exploited for their long-term knowledge and experience and being tricked by NGOs and researchers because their knowledge gets used to close fishing grounds. They also expressed frustration with not having scientific research findings communicated to them and being 'used' to obtain research funding that they never received. In Punta Gorda, there was a lot of resentment surrounding the origins of the Port Honduras Marine Reserve. A traditional fisher explained how fishers felt betrayed and used to obtain fisher knowledge and signatures to establish what is now the Port Honduras Marine Reserve, in exchange for promised funding to send their kids to university to obtain the skills to diversify their livelihoods, however this reportedly did not happen and now their children are forced to become fishers: "it's our biggest problem right now for our fishermen to send our children to school [ . . . ] You see this da wa problem because opening wa marine reserve and start conservation and thing and den we, the fisherman can't benefit outa it [ . . . ] No benefit is there for us because our children is not going to school". Our interviewees also reported that only fishers that would vote in favor of an organization's goals are often invited to meetings, meaning that many fishers didn't have a voice.
Our key informant traditional fishers repeatedly described feeling as though they come second to foreign and even illegal fishers in the country, and also to those who have not been fishing their entire life in the same area.
Considerable influence to push for shark conservation was described as coming from stakeholders outside Belize, or non-Belizeans with a stake in Belize. Regional Fisheries Management Organizations (RFMOs) were identified as having a high degree of influence. Another reason for the high level of influence enjoyed by external stakeholders was funding. For example, the Belize Fisheries Department has only recently had the means to start looking into shark protection, however there still remains challenges, mainly human and monetary resources: "We really don't have the resources to, conduct the data collection. [ . . . ] and the subsequent data analysis" explained a Fisheries officer. Funding was also mentioned as a major challenge for local research institutions to fill gaps in knowledge. Based on our previous findings, this issue has significant implications for justifying shark conservation measures to different stakeholders. When it comes to influencing domestic policies, foreigners were seen as having a strong ability to push for their interests. For example, a recurring theme that also articulated frustration amongst fishers and some tour guides was that 'White' people get away with everything in Belize: whether it's buying protected areas, or not having to abide by the rules, or changing existing laws to their advantage. Respondents also speculated that stakeholders in Asia were having a significant impact on shark protection policies in Belize.
Discussion
Addressing gaps in our knowledge of social systems has been recognized as essential for the sustainable conservation and management of shark species [79] [80] [81] . According to Techera and Klein [82] , social science research on shark conservation and management is nascent, with concerted multi-disciplinary effort needed to understand the multiple stakeholders involved. Our exploratory research responds to this call, and offers novel insight to some of the different and overlapping relationships that exist between stakeholders and sharks in Belize. Collaboration between government, the fishing industry and markets has also been previously identified as missing in shark conservation and management, with opportunities to work more directly with shark supply chains often overlooked [83] . There remains a general need for the "development of marine policy that recognizes and takes into consideration all members of the user community and addresses current, multiple, interacting uses" [38] in order to improve the legitimacy and credibility of shark conservation policy and management efforts [39, 69, 84] . It is within this global context that the present study offers valuable insights to some of the challenges facing the collaborative governance [85] of precious shark resources in Belize. For shark conservation and management, governance concerns how people integrate the interests and concerns of multiple public and private stakeholders to address shared issues [86] . It is also about the processes that support governance such as fostering learning and building civic and political will [87] . Collaborative approaches to governance become essential when complex issues need to be addressed at several scales simultaneously, when issues transcend existing jurisdictions, organizations and institutions and when no single entity has the power or authority to address cross-boundary issues, leading to gaps in governance [86, 88, 89] . The diverging viewpoints we found concerning shark population trends, illegal and unreported fishing activities and market demand for shark products within Belize, combined with a general perception that not enough scientific information is available to support action, suggest major social barriers to realizing collaborative governance among the stakeholders involved in shark conservation and management.
Lawrence [83] argues that a new paradigm is needed to drive change and transform the operating environment in which sharks are caught, traded and consumed. Collaborative governance offers such a paradigm, and requires the reciprocal exchange of information and knowledge between diverse policy actors through formal and informal communication networks in order to " . . . exchange ideas, build relationships, identify common interests, explore options on how to work together, share power, and solve problems of mutual interest" [86] . In our study, information and knowledge gaps were repeatedly highlighted as being a barrier to realizing more collaboration, including by respondents from the Belize Fisheries Department, particularly regarding shark populations and the quantum of sharks being landed and taken out of Belize waters (both legally and illegally). Innovative and creative ways to help address these information and knowledge gaps within existing management and budgetary constraints are needed to help inform stakeholder discourses, promote mutual learning and enhance the coordination of policy design, implementation and enforcement [23] . Confusion over the population status of sharks in Belize appeared as a particularly significant barrier to improving shark conservation and management in our study. Regionally, there also appeared to be a need for greater inter-jurisdictional communication and collaboration in support of shark conservation and management policy; with regulation and monitoring gaps identified by respondents in relation to the strong regional and international demand for shark products driving illegal and unreported fisheries in Belize waters [28] . These findings support Lawrence [83] who argues that new opportunities for collaborative approaches to tackling the international shark crisis urgently need to be explored. To this end, further research into the potential for transboundary network governance approaches (such as those already trialed and adopted in other complex transboundary fishery settings [90] ) to enhance the conservation and management of shark resource systems along the Mesoamerican Barrier Reef would be valuable.
Generally, there was confusion among the stakeholders we interviewed on whether sharks were already protected or not, and whether there was any evidence of shark population declines. All stakeholders described a desire to receive more information and addressing this issue could have a significant impact on the social discourse surrounding shark conservation policy in Belize. For example, most stakeholders we interviewed were not necessarily opposed to protecting sharks if the science showed that it was necessary; however, the majority felt that the science was not there to support such a decision. We also observed a high level of distrust of foreign scientists and research organizations within the community. Many respondents expressed frustration because they felt that marine researchers often came into the country, collected their knowledge, promised to return with their findings and never did. In particular, fishers expressed that they felt exploited and even abused by researchers and non-governmental organizations. As noted by Smith et al. [91] , many of the challenges faced in natural resource management can be resolved by increasing public engagement and trust within the community. This involves recognizing community participation as protocol, and increasing communication, the sharing of information and joint-goal setting at the development stage of research [92, 93] . Adopting more cooperative approaches to fisheries research in this way also has the potential to increase trust and foster longer-lasting partnerships between reef scientists and reef stakeholders [94] [95] [96] . Additional opportunities to enhance the public impact of shark science in Belize include the formal acknowledgment and incorporation of local traditional knowledge [97] , the creation and maintenance of open access data repositories and the co-design of stakeholder outreach and engagement platforms. Here, the aim should be to create informal and formal ways for reciprocal information flow in order to enable stakeholders to work more effectively across cultural, epistemic, organizational, jurisdictional, political, ecological and institutional boundaries and enhance collaborative governance processes and outcomes [86] .
We also found that perceived levels of policy influence vary considerably amongst stakeholders, with stakeholders external to Belize and local fishers viewed as having the greatest influence in domestic public policy processes. Further, the stakeholder groups interested in shark policy appeared to be tightly interconnected. In terms of fishers, further research to better understand and characterize the wide variety of fishers operating in Belize could help legal frameworks, public policies and stakeholder consultation processes to more appropriately consider and reflect the diversity of interests, rights and responsibilities of all fishers in shark conservation and management. Importantly, informal groupings among fishers will likely have changing membership with ad hoc coalitions emerging in response to events [98] , again suggesting the potential value of more decentralized and network approaches to collaborative shark resource governance [88] , potentially using existing mechanisms such as the Fisheries Advisory Board and the Belize Fisheries Corporative Association. While shark conservation measures that include the establishment of inclusive policy frameworks, marine protected areas and enhanced monitoring and enforcement will remain important, sustainable outcomes also depend heavily on whether demand for shark products can be reduced [83] . Our respondents attributed high importance to the regional and international demand for shark products as driving illegal and unregulated shark fisheries in Belize, again suggesting the need for greater collaborative efforts to address the marketing and trade of shark products nationally, regionally and internationally. Recent relevant developments include a National Shark Workshop held in 2017 to update the National Plan of Action-Sharks for Belize by a new National Working Group that was established in 2016. This workshop was then followed by the first meeting of several Regional Fisheries Management Organisations (RFMOs), the United Nations Food and Agriculture Organisation (FAO) and other regional groups for the first meeting of the WECAFC/OSPESCA/CRFM/CITES/CFMC working group on shark conservation and management [99] , convened by the Belize Fisheries Department. These interlinked and evolving transboundary initiatives represent new and exciting opportunities for experimentation with collaborative governance in the region, however they will also require careful management in order to deliver sustainable outcomes [23] . Future research into the inter-organizational collaboration dynamics that already exist (including factors such as influence, interdependence, communication, trust and risk) in regional shark conservation and management networks has the potential to usefully inform management strategies and potentially enhance their performance [100] .
Conclusions
This study sheds light on the use of sharks fished in Belizean waters, from the local to the international, describes conflicting perceptions on the status of this transboundary common pool resource as well as mixed attitudes towards formal shark protection measures. Our results also point to important gaps in knowledge and governance challenges, some of which can help to explain the different perceptions of stakeholders toward shark conservation. Taken as a whole, the analysis provides a useful and grounded glimpse into the some of the complex factors affecting shark and marine resource management in Belize, and how the perceptions and positions of stakeholders can potentially affect collaborative governance outcomes. Ultimately, there is a need for further research into the social factors affecting shark conservation and management outcomes on the Mesoamerican Barrier Reef focused at the regional transboundary level. Here, the perceptions, interests, networks and influence of external policy actors such as Regional Fisheries Management Organizations and foreign stakeholders in Guatemala, Honduras, Mexico and China need to be further assessed. 
